HMi^'ISUSa fSmnHomoStt^ Mey3lJ99S 
Title: SOkon siA|^ czTsnIIiiie mdSer ttd adiMd ibr w ^»"f i . t^ nfpf 

BtoW: Ir pDpri^ CZ tfiaoa oyari, to V/G vrt» if 

ecBler to 30 m tan the crytt al pogtey, ad vithm BOnoa Ihax 1^ periphery ibo maatdaed tt 0.2 - 
nieannnAimadsmafBfiddteuipefatmefridxB^ nontUyP Ji^ yU f j f^^ 

ootside OISF*faf do soc oocv a The w^lD ftfieon wafer. 



CUms of tkM potmi ippiieaticn: 
Cfa*i'^Silicoo«^oy«telw«faeittric^^ 

coDiq^ad St the ndtal ooBter, ad floifccr eiienciBnad by ibc diaaiitiaa ofd ai o ctti o u elittfer Cm tbe wbole 
•SioaBwiiSar. 

CliiC^CZsiBaaaeqrifeil powlbaBCbodvdiaelbe V/Gnbe b atgeftand ax 0^-0Jt2 am'^de^.C-com frnn 

1heii£d ooler to 30 am tan erysulpflTThay, ad wtdtt SOaa fi« 
0.22nni^2ifcfcg>C4iBQcriaaaBd<teM fit f Itwi ^ 



IktaiUd aplawnUon of tht knmlion: 
(0001] (AppUeatiaaamiBteiDdQstty} 

TbepitaatiDveatioapcrtmtolheCZsi&m beag-aaployed to aatiftfUrreaakoadncter dcvioct, 
tod totheiBclhodaaea riftffynT cifccaid fifin o w iwfcr^ 

(0002] 

growa^CZleeUqiBe. As wett kamva, in CZ nlwoo cqfsial growth 

igiconaelt ronttfnrd in fined aSea cxncfth. Tbeaystalponnattayaanlnifceniife hO-ZOaoAna. 

(00C3J 

biCZfiiicoQiinifiaa^typki^OISFnag dMtotheooodatMaioiDccdstihcldBi^fkQ^ 

oxidized at IOOO-1200deg.Clbr MOkoo&Itisw^bMwathattbennf ndiu 

periphery wtttioaeaseinttKCiystaipaUnte. ksOiooawafmbcaigeapkiyed for today's I^masafa^^ 

the OISF rio( is located at tbe close vkaity of tbe cryital peripheiy by puUiaf rclativtiy &st, CLg., 1.0-2.0 

aaAnio. (translator 's not€: 150 mm £ti, crystal pvm^ partmtim m this PaltnO* 

(0004J 

Ho««vb; a watbs aade of ciya^ grora at neb a hi^ pttU rale, w 

defects beaoefoctfa) are present, wbicb degrade gate oocade inte^riiy of MOS devises. Such aicrodefats tre 
ttrrnnlty ttriH, rtr* jp* »i;rt>matiiX AttrjnjAM^ ^^^^^^y^j ^ Iftbey are present a devae active adice 
region, tbey are blown Co cause leakage a sail ( Hotikawa et al» Scatfoodnte 



[0005] 



daercMn; aovct ad diia dSttbsioB dqptfa beoaoHS littOow, its aoeded to Mcue OOI «d tetoe ike 
MeifB CKt^ Wdba «f cqMb ftom wiik ^ 
irfipC f i flti i if lit yfay to MBit dip i wynif m fiH 

toooq 

[0007] (Iwitt to be foN<d by th« pif wit &r»q<iatt) «« 
k fBHnl lbs teamen dfalxibirtka m 
l^owib ^nbcr. Tbi tknai] dtstrftotm do«f 

qy<bJiyowft<t ili fl aatf| i Qfl rrtMWidt^ bctwaoi tths dteibutm of iIm fanzw^ 

ddbett nd ^ p«U nia JB obMTWKl IS Ml k Ft$. I. If tbe boQaoM tt 

(00081 

h 1 07^^ it aiBidiM p«S TBto of 0.t4X6 imD^^ 
J^Uoid cteietoRrties ioM^ 

P)009] 

Jbndt tena(bow«i«r;vBioMkiBdf ofpora4adcfM 

IR fHHenaf deftcti abost 10^ Abbi^ m mBmanA fagr St LST. Tbe«e dcfrcts sappotedly of oocyfca 
piccyftitof ve ftibte cmbb bi bi^ impAilBn mmoi^ mC ibuMiid ^wbn dcvioo pioocMiD{» pcsist b ibc 

device active^ ad depide ovicoft kioyB cbandairi^ 

. , ■ ' ■■ > . ' ■ 

poioj 

Is ibe OISF risf, of aboui several to 10 am wiitb, b^b dcssty SFs of about 10^4 km"^ defiades tbe 
y>w.'.r^»^LJmi>iAiiirfSr»^ La,tejca|g. FwrAmiM^ I E8 -lE9/cm^3 are 

teoedttlbeiaig. Tl^MriwqfthcootyfafKmpiraiBiwtheHn^ 
Tbtts tbaripgaradegradatbedcvicscharacicriatics aft ft i imNnim g 

[0011] 

10VbaibapdIrM«b«mdtoOL6-OJBniAiBD,lb« 0^ 

IbnangaOISF^ Atb»nfialoealBr.O«tndetbeOISFdkk,didoca(iMebttmof aboitt 10-20 od 
1000 fan^dosity am fc<aad>whfcbaraawDfcMOi»a to degrade 

{0012] 

CZ siUooit ooataias Mcyga at a of 1-2E1I atocDsW^3. As datenbed abov^ OKyf<& preeipitatoi durkg 
devkse pnxzssmg, e^^ 600-1 150 dBg.C; semal las ofbonx Obg^ 
if present k the device active tvgicm, bot ako felted 

(0013] 

kside tbe OISF xkg legioa dosity O0Qr|ea precipitaies are presot, eapabk of fectcrkg (calkd IG 
booefortb); os ibe otber band, ootside tbe rkg wbere dtskcatioii cksters are fonaed, 10 kaot operative due to 
lack of oxyga preeipttatkn. 



(0014J 



[0013] 




(0016] 

Thtu CZ wifien lo dtfei grown at ay foil rates Postims ksnftii defects at last k same psrt in Ihe radial 
ittmrTwn. md toti rtffhnn irsfrn in thr nlinlr irai hm wnt hw u imjihw <il 



(OOlt] OfstM SB 8oK« tU prabkaas) 

PrtviMsIj yr sa ant iowtocs obadoad in^ortaot Acts ityvdmg to the loeatiott of tfe» OISF nog u will be 
described n dbo feOowng. 

(00191 

b a«ntypo of pdlff wi& a sow botane. OISF nag &me(ar dipsads 0^ 

da cieiu akthepairtaLlaadil&wrtpoto 

c%qkiigaa«pdlnJfcHowcm;ihsOlSF r1 i aTO 

iateBnoxAaia'aadOmdBg.Dbmi)siheavQ^ fiomaieitiagpoim 

to 1300 deg.C By cootiolfing the V/OvalDs; it's possibfe to fixmtbe OISF Xing ^ 

dnaiostoit 



[0020] 

AKbongh if s poss&k to eontrol tbe OISF nag diameter hy coatroUzng V/G vabes, it bas been inpossibie to 
eiimiBaSe tbe powu deftcts incbttSngLSTDs sad 



[0021] 

ItePB&Kt pieaeat invnaioR faml^Med cIEmis of tbn V/O 

Tco^cnSMdis&Aniiatt was obsnned by moans ofgMd tbtsoKd-liq^iniafice 

cdn«tAedteaBOofI00.200»300,«d400flBn£mlhserysadsbo^^ 

Ibe melt oa ibe toatpontoie AitoflMiMB was tkbaa into 

actaal, wbkb woaU load sooambat diflfiesart toa^cfilum 

bigb tenipmiaie lagkm in tbo vieaaiqr of s4 iaiorteai 

obcaa SB aocuato tompcratore AtribirtBoa «t Ibo bi^ 

kngibfo»TrtiODfriwqeniaBBrf&gm1hoaetBalc 

inlerfioe aad tbe lexnpetatuia ^strEbatun on Ac 07^0! soriaoe from tbo tbennsl nalysis as tbe booadary 

tempmtsre grtdieot (at tbe »>l iotedace) was c ai p i ia wd . FigJ sbows dsfocts distribotkm in a plot of V/G vs. 
radius of tbe cxystaL 



[0022] 

As iiHrV^ in FjgJ» at V/G < 0^0 marr C.min, dit i ocat too ebstcrs m fixntad in all radul poairioof As the 
V^ ratio ba»Bsfm 0^0, dxfTcxcot defect T«gj^^ ring; aad LSTD regnnes. In 

tbe aoa-defecf regsne; tbe lower Hmit of V/G is 0^, adepeodeot of ndial pgaiaoas. Tb0 opper linit is coostaai 
from axis 10 30 ann from tbe ciTStal pe>%»beiy at 0^; k tbe legioa from 30 am to tbe peripboy, it incmses 



eootiBiiallr ^ron 0 J2 tofwvd the pdpfaoy 



10023] 

Om zoDC stnKABR ad pan T«let «« fKts, 

ai Mom Ibe k Fi^ At a poD 1* oTV, . 1fa0 V/Q c«ve p«M fi^ 

pptcwtoOlSF myHrinrtf imTiMiit .aOISFmfkfcaaedatwi&rad^^LSTDs axe IboaBd iande 
P024] 

Thae are tevcni ilQBS t» pc«t QoL lirA a V/G xitto cadi^ 

fixued ia aO mSal poituu^ m cUmt uraid, if a poas&k to dmmatB afi ddfaeti is tbe i^le avital f^^** 

aO poB laaea (9M H^X ^whkb kam nada it io^oaaM tp gee m-dete 

{0025] 

VA3*ttB|r^a«niwwdatteoi^ 

k Ufhar 1^ tf dio aoda» aa be deacribad latei. b ockr wo^ 
to Aa pa^beiy. caoskf VA} tktto^ Thenfere; i^^ 
wafer aldbcw^ tim axBt a V/G fitb IP a&om 

[0026] 

For flxaoBple ax V"V, , OISF xmf k teoaed eloae to th« 4dpi, wmd kaide ibe xkf LSTDt m ikMi Tliis 

c o i T ta| Hiu d a lo the tradakcal >kh oafl iik yiowflL At kn^cr pnH V, , OCT Tfeg feww « tmrf 

poaitkos; BO defiKtt <xtfttk^ taLSI^ 

poO latBS, At ikthcr kw poH xili 9 OISF a» faa^ 

btf fidoeatke ciMta altha adfa 

kwar nk Vj , OISF xkf &iffwarB ia 

co T aiy M ii to Fig. 1 (O pdmnkt i by pall iak> Ob tkTdkr haid, if V/G k da^ad to walka at ladM caakr 
Rgn CL204t22» a i«ka teao ddbc^ dkbc^ 



{00271 

As described above, aidioa^ a V/G latk odsts k 
k'switpoaifektofrrDdttcaCZiifatewiihotitdffto 
toward the ciyrtal p ciip h ciy. 

[002S] 

If the V/G curve k a sttai^ Ike or t£Ks vpwvd kinod the carytfjd pctipheiy, it's pocsibk to preveat defect 
fonnatka k aS ndkl pottkoa. Baaed 00 ^ lorpoAen, pnttcot k 

BydesipoBf apfoperbotzaoekihep«Ikt,aV/Gcarveofasttit^t1m tiltkf vpward toward the crystal 
po^ihciy cae be mlized as seea k Fif^ as aofid Ikes. As t reault, AO dc&ctx 

oftbe wafer. Tbiia the kveetoci came to die eottckska that de&cts£eev^^ his been 

{0029] 

The pfcaoat kveoaed sAioaa skgk etyrtal wafo are characto^ 

OtSF ring kdaced by thcnoal oxkatks k eoUi^cad at ladkl ecofier, aad fbnher chancnrised by the 
clixnkatka of dkkcatka pastor tan the whok sSkoo wafer. 

(0030] 

The wafer productke method k eharttlerized by tik C2 sQkon ciystal growth method where the V/Gvakc k 
30mm from the periphery ako makukad at OJK-0 J2mm^2/de$.C-mk or kereaaed steadily toward the eiyvul 



(0031] 



iSWtieaai^wm^mtdkm^ nte; OISF ikg 



rmi; 

(0032] 



It the ixb; bo OISFs 




linft a CQottat 022 fam sxiB to 30 
V/0 Mie k 0 J2 ftom *i Of 10 30 an fitn 



at tbc <xu od ao dttbcitioB dotter is fbnaed 



(0033J 
k 



ittwhofewtfer. 



dtstribotiaa k tfaft CZ 

bans a ooostttt valao of 0^ ; vppcr 
Id tfas pcdpboy. Tkc 
ftom terv to th« pmphaf 0^200^2 or 
ctt be fcowB wbere OISF rkf <*ifjppnti 



itfkn k bsfiMr eoopand 10 ibe oyttd at lbs txia. The 



^ noQwSBff m ara at kwv tanpqriteB; 48 foaa^ 
throQ^ tho ciyssal «xk as «^ ai to dM CQfSt^ 
ladiatkn hctttoss to 1^ 0^ 

»a|cacidkshcr4aaattheceate. baaystalbakfp^ 
of ksl oooikf, «• V/G laik taalhr mksy to tha oaaaer 
V Iba V/CI SBlfe k k « ttafr4rfbatt nsBM k Ik fvpon u 

aad gets 



a GOBstast aoU nto k t 



Coolrnilf , k a CZ fm«^ 
p<rip|gy;aiatenya y^ 

the oeaaer) dni to x^dstfka from tfaa mdt, qavtx cne&U md haater so that-tfac tcmpcntei« pidkot at tfae 
pcrxpbcxy icfkn beoQCDss kwerlbaa &eo«QlBrnpQo. Bat due to ladtatkBal haat fcas from Iba lotfaca, 
kwokf Qftbe tooiperMe gracfi^ 

komeL ay lokf sodi eiyiCii powth OQofii^^ 

dafeetarqpng.^ V/Gnik does MOt get oaf rf the iiiB MrrH wtminAmt Mnw*AU\yft, f^t^^ TUaconditka 
eoahki to prodaoa oqfstdi k the OISF ikf <fisappea k raoiai o^ 



(0035] 

The aaekl le mp g im ne gndkatathtgh ttmptfjifine leetkn efagg ti^ *fi^ m**!ip; p<>*M W itftt th'^ayf hnf 

^'"trtr^'V^*^**^'^*"'^*'"^ T^"""**Ti^Tf frnir^rhiTifrrprrnrrTrhaiiiirilnViiiptliL iijinl 
digDetercoBamt;stoadyAMfaskthaqy » ta l k a|th aadii^ 

^f9aiehBi9attea£))r,«DdhBatfrDcktea7SBy cte^es. Th^^ 

leaipcxaturepadkBt aad V/Gekng as teciystal growth pi^ 6e£ectt ad Sstnimtitm •H ^t fy ^fr^^g^ 
akog the crysal dkedko (fticr to FigJ). 

(00361 

k this kvcBtko, the ptzQ rue V k adjostod k onkr to koep die V/0 

poih i r 10 pow ciysbus wilbCMt aaj < fc '&* ti si fidl trngth. CrjAil dusicter is conStoUed k the e* 'w i %<p , H » i r ^ ^| wmy 
wbea the pull rsto k edjustod to oootrol the dt/acts. k o(her «»^^ 
eoQtmO «Dd additknai pixU lato OKidaluko araoad the 



_ «ihfiftlvarhni|aiiath«p«nnia. 



[00371 

CPrKtfcal qrfwdmitfl PrMti^ 
(003S] 

A CZ piilkr widi ir qastt raftle wl tnpj»to Mccpaor. eip«bk of growing r iWccr cn«ii wis 
tl» toter, &tB« tei«a ^ 

wiihioopcoiDg2t»mkiMPcter,tid>a>g i iw tfTfca p^ 

from 30 am from tfcg aqjofccry toward tha BcijAgv. ftamlt* ntn^ ^»^f«Tiim (V/Gth Ibifon) U ijionn k 
FigJ, wbere 0. 100. 200, ^700 xam mhs a7«a2 kagtta. 

[0039] 

After the abovi ooaditioos were dockkd, 4© ir 

&SoaBd3pedwithboroe.tBd]nebeddowB. 150 ana diameter cqrtftl of <l0(>Ofiqiiati^ 
grown «t a bw poU rtte of 0.45 amiAnia. 

(00401 

Qjfrtilwao eat pemW to Ae a^ 
mafihaiMittJi^ 

« SOO* C M h 1000* C n6 h £k ooqryBB. 11c dctai tentfuQ «ad 
topography. Tte diAete teibote k Ao«« k ri|.4. The olto^ 

cakolatod malli ^owa k FigJ, to be desaribed bebw. Theatanbers k Fig.4 aielhe oystal kagdis, aad 
eomcpQods to the oryital kagths m FigJ. 

r 

(0041] 

The V/Q ratk k aboiit ooastnt fim the aock to 45 am tn^m O it the avco^ 
the meitkg|Mat to 1300* C; V/O inereaae steadfly from 45 mm 
fiomtteodge. 

[0042] 

As a icaah of ifae a^vtoMi^ V/<7 was kss thaa QJO k the oeattal tegm 
seed Oid^ «d dUoealko duiten wm ftoaed k Ibe wfaok xadka. Fm 
O^-^Ua JEipeekl^ ckae to 400 mm faoflh 1^ VAG latk k 0.22-0^ 
towndfteedg^ md wiftk the ao-deftetiiagkMkwhokiadMi;te]«nttk that ^ 
k toons of OCSFikg; LSTDs«BdodwKi<represeBtkanTa^pocit»BS.Ffom 500 mmmtothe tailed 
ratkkkigertfaaa0«22attheayrtata3di^ OISF ikgklbaDed, aad LSTDskside 



[0043] 

Based oa the resalts deserved above, dhe V/G xatk close to 400 mm kagdi of the «cpmieatal csom^k is 
cxieaded to the wfaok crystal kogdi as shown kHgJ. k othsrwonL the pall rate V is adjastad so that the V/O 
ratio kmiintaked at 0^-0^ from axk to 45 B«L steadily kcreiek|frm Eyr^t 
the pan rite, other crystal growth parmetorswavbepttfe crystal of 1300 

imn kagth wu grown. Odbcts dklrdotka k crystal weie iavestigatod k a lame fitfhion as m the Exaaipk 
desnrg>ed p revk usly. From seed to oppoeiteadaoddtoimtemgflfQI^ Tig 



[0044] (EirccCiveaeM ef the kveotko} 

As described above, smgk crystaSioe silkoa wafers of this kvcatka do aot eontain. m the whok xadsus, any 
giDwo»m hannaibl defects (LSTDs, OISF nag, difkeatka ckrtcaX whieh arc thgrm^ly «tmh d ^grt^ th* 
gtfe oocke cdkbi% or cam kakage if preaeat k the device active leg^ 



iTspoMftk ID yrotee MOy hi^ qnlitx CZ film 



V/G v«. wife ndioH; 4cte dictBtem » 



V/G VI. w«£v ndiu ^owttf ddbdi fito'batk^ 



Schmtfr, of <fcfaai dtenbotion of toeyttidiii leetm of ifac Exmpte 6** «KTit^fT aystal (iovcstifiiBd x*rxy 
topofr^bjr). 

Vy5i«> wifaiiffiii Mirf deftctedhhibafaL V/D carve to pwvent (growtwin K«nnfiJ) <H>«:ti in Ai? wtote h 
of eqrrttl if siwra ( icfiv to ib« Sflcan [0043]). 



(Bl) 
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Dislocation duster fomatkiii x^isie 
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(57) 

mms-ciDisaikoDig-etto.ao-Hj.azmmi /t:. 

0-0.2 2mm2 /X ••in tT* 
/^SL<tt«*^^C«<noT«eWr»;g1t*. OSF 




}• 41 IS 



^ 7 



/ 



m) fcfsfct. v/G«t^tA4l,M«i:^S4^^■*« 

3 0 mm* -e<Ott*i:©l3-ettO. 2 0~0. 2 2 mml 
✓T: • ■to JfJ^Md«e>3 OmfflSTfl9fiSt« 
A^M{ltS^«BTttO. 2 OM). 2 2 mm> /X • ■in 

t 1-« 1/ y a >|l«»<5 X- Aia^at. 

(000 1) 

iM»±mi9^] ?»«*^fiDS3tfC 20 

(0 0 0 2] 

u^otam 4^«jR:f<DSGt(c;8vte>iidi/y3> 

4taAW/£S»ttii«1.0'^2.0mm/ain -C««. 

(0 0 031 fcr^T. r«)j:-5*czaK:j:yTrritL 

fc^ya>«eac^xwMi, mmtjos mxaio 

oo~i 2oox:x i-i ow) fe*Wft4:*«c. y 

> ^^c?i£r« 0 s F j:i»i2n«i»t:KjBWi^ps« 

(0 0 0 4) l^tfV^Jiifiit, r«>J:^3^*itTW«Sn 

om-inX^tiU't) MO S-r/W JHO-ir'- K 

Kftaiifsstt 1 3&<i: r #w jfe -9 T * 

^i5A<lc;5:-3-grr (W^lil.Borikawa ec al.Seaicon 30 



ducwr Silicoo I994,p987) . 
(0 0 0 5] 2^LS Iir®MOSE««(Jii«*jB^ 

10 0 0 6] -tzTSiSic^feoT. Jlt±ifa«a«o. 8 

«l1"«*jS*J#gHl2-2 6 7 1 9 S^fiiliCJiyiia 

i/ y 3 > J|ta Jl Cr X - A 1 1. T E ® J: ^ 4«4 4 JC± 

(0007] 

(»«*««» uiiiitsaa] -«tc. *«jipi}05a 
«»*ttC2jPp^»iiac«»LTey. 3(t±»^ 

«). «c«aife«r*iMi»cAy. «r*±»/aw«ft 

(0 0 0 8) ?l*±»faaE*<0.8M).6mm/'iin O)* 

Jl*«©«*ctt. mm (A) jciRf j:^c. ^y3> 
•ffa-ji-Ao^fto 1 /'2f!figico s F y 

4t6. y>i^<C^|.«i:rt«i:T«t«WI#H<!y. os 

Fy:/i^j:y^f.fliofms-ea: haftKoBEffii 

(0 0 0 9) l,**U y>5^J:yj^«®««Ttt, vv< 

151 o« fli/cmJ ©e«T?«^-r6. iawfjfitttJr 

(0 0 10) ifeOSPy^^ra^tt, Rmm-lOm 

mas^4i7ii£u Mi 04 fl/cfflt ovex^o 

tt. C'x-AfcJIIJCSL&flRtCIO* ~10» em-J<73 

»tcs«-e*y. 1 2 5 ox:(7)iiM(!3Tt;fit*t*. t£ 

•bT. 0SFyi/ys*t-r/<-rx7'a-fe;i«flD**ttfc 

(00 11) i'y3>»»a«?it±tfa«%o.6~o. 

5mm/iin {C(6T$-lt;ta*(cii. Hi (B) tCn^-T 



(3) 



1 0-2 o*mT««i«»ji oj «/cm» aarrab 

to 0 1 2J.*fe. CZttTrW*«*VfeJ..j3>»Jt* 

^&1f&Z y C < v>4» I ClBttftTt«. 
{00X4J JltilfaUBW.S-fl.Sm 

(0 0 1 S) 5It±r«JE)W.5mm/.in j^t 

k» y >^r^ yfMi«iWHI3t*»#ji4f 



10 



(00 18] 

CO S F y >«^®JI4ffi«C«U*«J:^)5:j|g4M 

(0 0 19] P)-ro«it««Tc»a»asaTii. o 



») tr*tt, V/OT«5S*l«itCJ:yosF. 
Wt«rttCJ:y, OSFy>5rfcav,t-j.^^^, 

(0 0 2 0) t*'L«:a«6, V/c«fl5«|i(CJ:yO' 

. . ■ . • • - - 

- (0 02 1) *c:?*?M«Stt^<K^^casTy>» 

•tn^fAlOO. 2 0 0. 8 0 0. 4 0 0i»n<O*a2 

C«*««t LT^C»d?W€:JiLtflDtfflB2T*S 
(0022) ■2*»6iW»«J:iC. V/G«*?0.'2O 

^?^**^4-r6. V/G<|gW.2 0mni /r .,i 
« J:y3<Ct<«»«CitnT«*K««. 0SFy>y8 

(0.2 Omml /CC ••la ±Sia3Sil(&.t, 
i:»4fHl*«63 0»m*T<!>4Mtt®(S|-ptt-ft (o. 
2 2 mm: • •« ) i:<:y.- J»J|^«74.e,3 Omm 

»*aa-Nji^ijta^«ty|(;. ©spy >y«s£«« 

%««J*»4WttTO S F y > ^^jJSJi^f *. J: -3 T ?l 
30 ts. ?lti:tr5fiS»<2Trst v/ca»;ivj . v 
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10024] ZZr^Bt^iztit, CZmiZj:^'^ 

*»i:6*v/c*«#sf«ri:. ittN-tvtfv/CK: 

{00 2 5] v/cMiiit^sTtfytftftott. ti-e» 
Js» >T«^c»i: ft « v/G #«Ei- « e. r. 

(0 0 2 6] #f^tfV*5V| flMi*tt9s-/\<0iW.M 

o s F y > jTifCji^ u -t ® wicjiJ^ftajcw* 
Rfii-i. rftttaaE-«o«»irj«Tab«. V36«Vi 20 

vtfxjcav* vi cifcft k. o s F y >i^«i»'6«T«« 
ftttHi (c) JcisarftflsawfliT**. *t«{c. 30 

V/GiX»#SC«:v>0. 2 O~0. 2 2 m 

roo2 7j znjiitz, cziS»cj:«i^y3>*«j| 



ttC^ yW*i*lS::/y 3>J|t»»9x-A-e*oT 
(OSF) *«'5x-/>4r^,B-pj«U*:ifciWffi'> 

»p*wi%G (r/»ifl ) tf stt. v/c«t»*4» 

't^ttatlB*^^*'^ 3 Omai-C<OttKi:«H"e(to 
2 0~0.2 2mml/r-aia kL. IHW>JI*»e,3 0 
mm«TO(i«i:«j^;(tt«i:OI3-cm. 2 O-o. 2 

(0 0 3 1] - 

i''C»ttT8ijtLfcflarn«'>x-y\T?*«oT». osf 

v»*. i-aT^ifCiaty^j^tJioAv^isait-jx- 

(0 0 3 2) *JIW«>^x-A«a;rgT»fj. ^ 
fift:&|irT V/G|t*J«^?Jl««©;>fe8Hj« J: d »cc 



tt. 0. 2 Omml 'Bia T— 4T*y, JbSMItt, 
^M*•63 0mmta|f<»^^CJ5^^r^^, 0.2 2mini 
/t: • »ia -e-Jt-pAy. ^^J^*63 Omat-pfiMB^ 

^/^*^**'?''C^(SMttJiJW-^*i 3 Ommi "C© 
fiaii:®Wett0.2O~O.2 2minZ /Z-mia tL. 

3 Oma*T*<O42Si:iei^jittfltk0|/a 
TttO. 2 0-0. 2 2 mm» /T; • ala ttiir^l < tt 

«4^MicRi*»,T««ifao$-ftiri:tcj:y. osf 
CO 0 3 3) -^l^c«a««)^df(sr^laE4gBttt^^*t^»^c 



tt. «ai«*«*«*iiiy*ic±:>c«*oT»i. 
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to 0 3 S} «*««>IUCa*«i»c*l^*tt«4, 

(0 0 3 sj lefiiWrtoisaE^BcoRftic- 
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■•• (0 04 0J W*«<0«4t«i»;jmi:wcj|rsi 

t «o ox:/4 h r + i 0 0 or/i en rK«»(<i> 
JllLV "*-t«t«vtit«*6i3oor*T? 

«««»^MI«^®l|«MlGt<01tV/Ctt. «A 

. _ Oain^{s^-^j^2^ 

0 mm(C*.f^Ttt. jHl«^-pfl!>Vyc««0. 2 2-H) 
. ?.OninI /X ..ia fe&,TS'J. »ic'4 O OmmiS 
*'^"*****'64 5nBi*Te5««TfV^C7M 2 

<«n«,'iD^(li«)«4Ett*4n4A.,ft. 5 00mm* 



(004 3J C:0^^«:«»fei.S;tT«(C. 
T^t)C. «W2«JS9!C^tt«4 0 0mmJ6£fJT-«)V/ 

«a4»«C'*«C,4 SmmtT®««T?V/CA«0. 2 2 
~0.2Omrai /r .,ia c«»*n. 4 Smmfri^ 

v/c *«iiin»c4R)of * j: i ceae^run? 

50 <l 0 0> . 3oommfl!)»a46»*tL/i. 
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